Abstract: An experiment was conducted to study genetic variability in forty-nine elite slender grain rice genotypes for thirteen component characters including grain yield.The experimental materials possessed a considerable amount of variability for all the traits. Majority of the traits showed the smaller difference between phenotypic coefficient of variation (PCV) and genotypic coefficient of variation (GCV). Both PCV and GCV were high for grain yield (gm) (PCV:27
INTRODUCTION
Rice is the staple food for two thirds of the Indian population. It accounts for about 43% of total food grain production and 46% of total cereal production in India (FAO 2015) . Now-a-days emphasis has been given not only for higher yield but also for different quality traits such as texture, aroma, appearance etc. As the standard of living of people is increasing day by day people showing more interest towards slender grain for consumption due to its flavour and palatability. But most of the rice varieties are having medium bold grain. So the development of slender grain rice varieties is need of the hour. Slender grain rice varieties collected from different parts of the country will help to identify varieties suitable for cultivation in this region as well as for selecting promising varieties for use as parent material in the future breeding programme. Variability in plants is the first step in understanding how to improve or produce new plants. The characterization and variability pattern of the available germplasm resources holds a promise in respect of important economic characters. The estimation of heritability has a greater role to play in determining the effectiveness of a selection of a character provided it is considered in conjunction with the predicated genetic advance. Furthermore, the progress in selection is also directly proportional to the amount of genetic gain. Therefore, the effect of selection is realized more quickly in those characters which have high heritability as well as high genetic gain. Thus genetic parameters like genotypic coefficient of variation, heritability and genetic advance are the tools in the hands of a plant breeder for ensuring efficient selection. Therefore, the current study was undertaken with the aim to study the availability of genetic variability in yield and yield attributing characters present in forty-nine elite slender grain rice genotypes.
MATERIALS AND METHODS
The experimental material used in the present investi- gation consisted of 14 elite slender grain rice genotypes. The test genotypes were evaluated under normal situations at Rice Research Station, Orissa University of Agriculture and Technology, Bhubaneswar during kharif 2015. Trials were laid out in a Randomized Block Design with two replications with the spacing of 15 x 20 cm, and the recommended cultural practices were followed including need based irrigation and plant protection to raise a normal crop. Observations were recorded on the following thirteen characters Days to 50% flowering , plant height (cm) , Panicle length (cm),Number of effective tillers per plant , flag leaf area (cm 2 ) ,Fertile grain number, fertility percentage(%), kernel length(mm) , kernel breadth(mm) , L/B ratio , 100-seed weight (gm), harvest index , grain yield per plant (gm) were recorded .Observations were recorded for thirteen metric traits taking five competitive plants selected randomly from middle rows of each plot; whereas, a character like days to 50 % flowering was recorded on a plot basis. The data recorded were subjected to statistical analysis based on the sample mean of the various characters under observation. The data were analysed by using ANOVA (Panse and Sukhatme, 1967) and the genetic parameters such as PCV and GCV were calculated by the formula given by (Burton ,1952) , heritability broad sense (h 2 ) by (Burton and DeVane,1953) , and genetic advance in percent of mean (genetic gain) were work out as suggested by (Johnson et al.,1955) .
RESULTS AND DISCUSSION
Presence of genetic variability is a prime requirement in any crop improvement programme. The set of genotypes used in the present study indicated existence of significant differences among themselves in the characters like Days to 50% Flowering, Plant height (cm), Panicle length (cm), Number of effective tillers /plant, Flag leaf area(cm 2 ), Fertile grain per panicle, Fertility % and Grain yield per plant(gm) as evidenced from the analysis of variance (Table 1 ).
The estimates of PCV and GCV indicated the existence of the considerable amount of variability of genotypes for all the characters studied. Majority of the traits showed smaller difference between PCV and GCV indicating little influence of the environment. Therefore, selection on the basis of phenotypic values for most of the characters is expected to be effective. The genotypic and phenotypic coefficient of variation in different characters maintained shows narrow differences for all the characters under study (Table 1 ). In general, the phenotypic coefficient of variation was higher than the genotypic coefficient of variation. In the present study highest PCV (10.85) and GCV (7.87) difference for Number of effective tillers /plant and lowest PCV (11.20) and GCV (11.17) difference for Days to 50% flowering. Higher PCV than GCV suggests the influence of environment on the expression of these characters. A similar observation has also been noted by (Fathelrahman et al., 2015) , Girish, 2015) . Both GCV & PCV were high for grain yield and fertile grains per panicles suggesting that these traits are under the influence of genetic control. Also, there is less effect of environment on characters. Hence, these traits can be relied upon, and simple selection can be practiced for further improvement. Among all the characters studied, the GCV ranged from 6.55 for kernel length to 26.27 in grain yield per plant, and PCV ranged from 7.37 kernel length to 27.14 for grain yield/plant. PCV and GCV were moderate for characters like harvest index, 100 seed weight, fertility percentage flag leaf area and days to 50 % flowering indicated that there is a considerable amount of environmental effect on such characters. It also implies comparatively moderate variability and which could be exploited for improvement through selection in advance generation. Low PCV and GCV was observed for characters like plant height (PCV: 8.48, GCV:8.21 these characters are under high influence of environment. It also indicates narrow genetic base for these traits and improvement in these traits could be brought about by hybridization or induced mutation to widen the genetic base followed by pedigree selection in advance generation (Gangashetty et al., 2013) . Ganapati et al. (2014) and Sarwar et al. (2015) . However, in majority of the cases, these estimates were found to be low for days to 50 % flowering and fertility percentage; moderate to low for plant height and panicle length; moderate to high for panicle number,100-grain weight and plot yield and high for number of fertile grains per panicle, harvest index and grain yield per plant. The contrasting and conflicting reports available for these two parameters for studying variability is primarily ascribed to the type of experimental materials used in various experiments. In the present study heritability (broad sense) and genetic advance as per cent of mean estimated for all the traits are presented in (Table 2) . Moderate to a high degree of heritability estimates were observed for the majority of the traits under study except for Number of effective tillers/plant indicating the low or negligible influence of environment in the expression of these traits and may respond to selection for their improvement. In rice similar results have been obtained by Raju et al. (2004) , Bastia et al. (2008) , Prasad et al. (2009) . The expected amount of genetic advance can be estimated by the genotypic coefficient of variation along with heritability as suggested by Burton (1952 High to moderate heritability with low genetic gain was observed for a character like a number of effective tillers /plant, kernel length , kernel breadth, L/B ratio, 100 seed weight and harvest index. This indicates the presence of non-additive gene effect and hence selection based on phenotypic performance for these traits would be ineffective. As genetic advance in conjunction with heritability gives a more reliable index value than heritability alone, therefore, efforts were made to indicate both heritability and genetic advance values for various traits estimated during the present investigation. High heritability estimates were associated with moderate to high genetic gain for days to 50% flowering, plant height, panicle length, flag leaf area, fertile grains/ panicle, fertility percentage,100-seed weight, grain yield per plant indicating the presence of additive gene effect and hence selection based on phenotypic performance for these traits would be effective. This is in accordance with the reports of Vange (2009) 
Conclusion
The materials under the present piece of investigation possess a highly significant difference for all the traits, indicating the presence of substantial genetic variation and thus provide enough scope for effective selection. Both GCV and PCV were high for grain yield and fertile grains per panicles, indicating less effect of environment on characters. PCV and GCV were moderate for characters like harvest index, 100 seed weight, fertility percentage, flag leaf area and days to 50 % flowering indicated that there is a considerable amount of environmental effect on such characters. Moderate to a high degree of heritability estimates were observed for the majority of the traits under study except for a number of effective tillers/plant indicating the low or negligible influence of environment in the expression of these traits and may respond to selection for their improvement. Traits like flag leaf area, fertile grains/panicle, fertility percentage, 100 seed weight, harvest index, grain yield/plant exhibited higher values of genetic advance. The low value of genetic advance was observed for kernel breadth & rest other traits exhibited a moderate value of genetic advance. High heritability estimates were associated with moderate to high genetic gain for days to 50% flowering, plant height, panicle length, flag leaf area, fertile grains/ panicle, fertility percentage,100-seed weight, grain yield per plant indicating the presence of additive gene effect and hence selection based on phenotypic performance for these traits would be effective.
